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■Mopk^ b MamHHocrpoe- 

^■^•v^W*fl*> 3KcruiyTaaHOHHoA 
Wftii^ ever o6ecneMeHHn 

;;-a^^HH:'i:>ijB^y HHCTpyMeHTaJlbHHM 
MaTepHa^M h noKphmreM. Flepea RaHcccHH* 
^M: :w HaHocsrr 
MerajLrtHHecKHfl noacroft H3 orpkohm na 
nQB epxHocTB ?y : pc^yn^eip imcrpyMeirra. Hpn 
Bcnoji^^oBaKim HHCTpyMeirra c npe&naraeMHM 
noKpuTHeM crbfiKocTb vcro noBumaerca b 1,5 
2 ; p^^ ? no cpaBHCHRio. c . . R3 bccthhmh cno- 
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W3o6peTeHne npeflHaanaMeHO a** HaHe- 
ceHMfl Ha MHCTpyMeHT M3 TBepAoro cnnaaa m 
6bicTpope>Kyme« CTa/iM m mojk6t 6biTb Mcno/ib- 

30B3HO B MailJMHOCTpoeHMM. 

. - H38ecjeH 4 cnoco6 HaHeceHMfl noKpuina 
Ka'TOAHbiM pacnwineHneM Ha ASTa/iM mblumh 
m/m/im MHCTpyMeHT M3 TBepAoro cn/iaBa [1]. 

TIoKpwTMe HaHocnTCR npM bucokmx TeMnepa- 

TypaX M MM,e6T C/lOU M3 qwpKOHMfl, THTflHS, 

xpOMa, TaHTana, HMKe/in c nocneAywiuuM na- 

. HeceHHeM HMTPMAHWX C/lOeB M3 3/ieMeHTOB 

ridAC/ion. HeAOCTaTKOM yKa3aHHorp. MeTQAa 
AB/ineTCfl BbicoKan reMnepaTypa ocaacAeHwa 
noKpbiTMfl, mto He no3BO/ifleT npMMeHMTb ero 
Ha MHCTpyMeHtax M3 6wcTpopeacyujefl cja/iM, 
rAe TeMnepaTypa OTnycxa ropa3AO HM*e TeM- 
nepaTypu oca>KAeHMfl npKpbiTMfl. 

Haw6o/iee 6/IM3KMM k npeA/iaraeMOMy AB- 
/!fleTca cnoco6oca*cAeHnfl noxpuTMn Ha pe*cy- 

lUMrV MHCTpyMeHT, TAG HSHOCflT C/1O0, 

nptt/ieraiomMi* k ochobc Bbino/iHeHHbia M3 

HMTpMAa UMpKOHMJi; npOMe»<yTOMHbllY KOMnCh 
3MUMOHHWrt M3 HMTpMA TMT8H-l4MpK0HMSI, d 
BepXHMrt M3HOCOCTO«KMrt C/lOfl - M3 HMTpMAa 

TMTa Ha [2]. 

. HeAOCTaTKOM npeA/iaraeMoro cnocoBa 
flB/i«eTCfl HM3Ka« aAre3Ma noxpu™*, mto npM- 

BOAMT K nOHM^eHHOrt CTOtf KOCTM M3~33 paCTpe- 

CKMBaHMn noxpwTMfl b nepBbie MMHyTbi pa6oTw 
M.HCTpyMenTa. ' 

Ue/ibio M3o6peTeHM« aa/meTca nostjiue- 

MM6 CTO^KOCTM pe^KymerO MHCTpyMeHTB. 

■;. Ue/ib AOCTMraeTcn TeM, mto HenocpeACT- 
peHHo Ha noBepxHOCTi, MHCTpyMeHTa/ibHoro 
MSTepMa/ia HaHocaT c/iofl mmpkohmh, o6ecne- 
waaiomMa Bwcoxyio nponHocTb aAreaMM Me)#c- 
Ay MHCTpyMe HTa/ibHbiM MaTepMa/ioM m 
noicpwTMeM. Ta»c Kax 06/iaAaeT BbicoKofl cmb- 

MMBBeMOCTbtO no OTHOLtieHMK) K MHCTpyMeH- 

Ta/ibHOMy M3TepMa/iy m MMeeT OTpMuaTe/ibHoe 
3HaMeHMe M3o6apHoro norreHUMa/ia TBepAO- 
<t>a3H0fl peaKMMe^ Me*Ay Um'Pkohmcm m CTpyic- 
TypaMM 6ucTpope*cymeft CTa/iM, TBepAoro 
cnnaaa b AMana30He TeMnepaTyp ot 400 AO 
900°C. T.e. npn TeMnepaTypax, pea/ibHo B03- 
HMicawiuMx b npouecce pe3aHMsi. rioc/teAHee 
CBMAeTe/ibCTeyer o bo3moxhocth bo3hmkho- 

BCHM* A"<t><t>y3MOHHO* CBA3H B MeCTdX <f>M3M- 

Mccicoro KOHTaxTa nosepxHOCTeft noicpuTMA h 
MHCTpyMeHTa/ibHoro MaTepua/ia, b pe3y/ibTaTe 
KOToport B03HMxaeT npoMHan ce»3b MexAy hm- 
mm. KpoMe Toro c/iofl ijmpkohmsi 06/iaAaeT icpw- 

CTa/inOXMMMMeCKOrt COBMeCTMMOCTblO CO 

crpyktypaMM 6bicTpopexyiuet* cra/m, reepAO- 
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Ha c/ioa uMpKOHMfl ocaxAaiOT c/iom MMT- 
PMAa MMpkOHMfl M HMTpMA TMTaH-L(MpKOHM$t, 

KOTopue BbinonHfltoT 6apbepHbie <t>yHKMMM t 
rax Kax o6>iaAaiOT HeorpaHMseHHOfl pacTBopw- 
MocTbto b CMcreMax Zr-ZrN, ZrN-(Zr-TI)N, (Zr- 
TI)N-TIN m cneAOBaTe/tbHo o6ecneMMBaiOT 
BbicoxyK) npoMHocTb aAre3MM MexAy c/iojimm 

nOKpWTMfl. 

Ha ocaacAeHHue c/iom HaHocflT BepxHMft 

M3H0CPCT0«KMM C/TO« HMTpMAS TMT3H3, 06/ia* 

Aa»omM^ onTMMa/ibHbiM coMeTaHMeM bucokoA 

M3HOCOCTOClKqCTM, AOCTaTOMHOfl TBepAOCTbK), 
Ten/IQCTOftKOCTbK3 M Bfl3KOCTbK> (CBACKS ? P^. 
Ha/lMHMe BUCOKOft Bfl3KOCTM yBe/IMMMBaeT co- 

npoTMB/ineMocTb noKpuTMfl npoueccaM pas- 
pyiueHMfl npM a c 4> o p m a 14 m m mbtpm 14 fai t 
nepeMeHHwx Harpy3Kax m TeMnepaTypax, B03- 
Ae^CTByK5tMMx Ha noBepxHOCTb npxpuTMB npM 
axcn/iyaTauMM MHCTpyMeHTa, 

KppMe Toro cnox umpkohma, HMTpMAa UMp- 

KOHMfl, HMTpMA TMTaH-UMpKOHM^ M HMTpMAa TM- 
TBHa 06yia AdKDT AOCT3TOHHOA pa3HOCTb»0 
<t>M3MXO-MexaHMMeCKMX CBO^CTB (HV, OU ./i E M 

AP.j. mto c/ivokmt 6apbepoM AAfl xpynKoft Tpe- 
lAMHbi. B03HMxa»omeM yonacHoro Ae<t>exTa no- 
xpwTMfl b npouecce axcnnyaTauMM 
MHCTpyMeHTa. 

TaxMM o6pa30M xoMno3MUMfl Zz-ZrN-{TI- 
Zr)N-TIN no3Bo/ineTp6ecneMMTb noBwiueHHoe 
conpoTM B/ienne paspyiueHMK) b yc/iOBMnx no- 
BwtueHHbJx 3HaMeHM* KOHTaxTHbix Hanp»3Ke- 
HMft v nepeneHHwx 3HaMe hm A 

TepMOMexaHMMecxMx Hanpq>KeHM« f yMeHbtuaH 
A6 <(> p p m a m m a MHCTpyMeHTa/ibHOM MaTepMa- 
ne, m MoxeT 6biTb Mcno/ibaoaaHa ah» pexyme- 
ro MHCTpyMeHTa M3 6wcTpope)KyiAeA CTami 11 
TBepAoro cn/iaBa f npeAHa3HaHeHHoro 
MepHOBbix onepaqMfl h npepuBMCToro pe3a- 

HMfl. 

npeAnoxeHHuA cnoco6 ocymecTBnfliOT 
c/ieAytoiAMM 66pa30M. 

Ha nepBOM 3Tane npoM3BOA«TC5? npeAaa- 
PMTe^bHafl OMMCTKa m npoMbiBxa MHCTpyMeHTa 

m 3arpy3xa MHCTpyMeHTa b ycraHOBicy An« Ba- 
pcyyMHo-n/ia3MeHHoro ocaxAeHM« noxpwTMfl 
TMna -By/iaT*. 3aieM npoM3BOAMTcn OTxasxa 
B03Ayxa ao Aaa/ieHMA 410" 6 mm pt.ct., bkjiio- 
MaiOT noBopoTHoe ycTpbftCTBo, 0CymecTB/i5ii0T 
OMMCTijy MOHaMM MeTa/i/ia npw Aae/ieHMM 10" 6 
-5 10 mm pt.ct. HanpjixeHMM 400-1500 B m 
Toxe Ay™ 60-180 A b TeMenne 5 mwh. 

3aTeM HanpnxeHMe CMemeHMA chmx3/im 
AO 200-250 B . b xaMepy Hanycxa/iw a30T m npw 
Aae/ieHMM Q -m-s mm pt.ct. npOM3BOAM^M 



3MM6CKMX 11 <t>H3MKO-MexaHMMeCKMX CBOACTB, HH5I M HMT P M A T raHTM P KOH^^^ 

mto CHMxaer eeponTHbcTi. bo3hmkhob6hmh 550°C. OcaiaeHMe ci, oea TV 7 rM 

pyuienMio no K p«T M « 8 npoqecce aKcnnyara- Jy -60-9 0 A. Uub-100O-5 2 S B ^7 
Umw pexymero MHCTpyMeHTa. *uuo, i M & -o-f mhh, 
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T- 450-550°C. Ucn-200-300 B. Pn 2 "{1-3) 10" 4 
mm pt.ct. OcaxAeHde BepxHero m3hococtoA- 
xorq c/ion TIN ocymecTB/in/iM Ha c/ieAy»outMX 
pe*MMax J 0 -90-100 A. U„b -1000-1200 B, JmB- 



-5-7 mmh. T-500-550°C. U Kn -180-300 B, 
PN2-(1-3)10" 3 mm pT.CT. 

Peay/ibTdTU ctoAkocthwx McnuTaHiiA 
npHBefleHbi a ya6nm\e. ' . 
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0 op My n. a m 3 o 6 p e r e h m V 

MHOrOC/lOflHOE M3HOCOCTO«KOE 
nOKPblTME 

MHoroc/io^Hoe; m3HOCoctoAko6 noKpu- 5 
Twe, ocaxAaeMpe Hd noaepxHocTb pexy- 
mero HHCTpyMeHTa Ha 6ucTpope)KymeA 
CTa/iu h TeepAoro cn/iaaa, coAepxamee 
nocneAoeaTe/ibHo pacno/io^eHHwe c/iom 

/ • 10 



HMTpMAa / UMpKOHMfl, KOMnOSHUHpHHOrd 
HMTpMAa TMTaH*UMpKOHMfl H HMTpMAa TMTa- 

Ha, ; orivrmatouteec* Ten. mto; ; c ue/tbio 
nbsbnueHMfl : xtoAkoctw HHcrpyMeHra aa 
CM6T yae/iMMeHMfi aAreaww MextAy nosepx- 
MocTbio m h CTpy Me HTa * m noKpwTneM, rie- 
peA ocaxAeHweM c/ioeB notcpbrrwi Ha no- 
aepxHocTb MHCTpyMeHTa Aono/tHHTe/ibHO 

HaHOCJIT C/tOft M3 UUpKOHM*. 



' CocTaaMTe/ib A.BepeujaKa 

PeAaiCTopCKyiiaKoaa TexpeA M.MopreHta/i KoppeKTop o.rycTw 
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